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The immediate task facing the People's Republic of China in 1979 was to revitalize its 
economy and to improve the general standard of living of its people after a period of 
more than ten years of stagnant growth. The attraction of foreign capital has been 
considered an important component in the overall national development package. 
The purpose of this thesis is to investigate the relationship between foreign investment 
and economic growth in Chinese provinces . We first develop a model of endogenous 
growth built on recent contributions highlighting the importance of foreign investment 
in an economy. We find that the rate of economic growth depends on the overall level 
of human capital in the economy and if human capital is too small, the economy will 
fall in poverty trap. Moreover, the economic growth depends on the elasticity of 
substitution parameter y . Small / induces more firms to enter research and 
development sector and it increases the growth rate of the economy. We also find that 
the economic growth depends on the relative level of foreign direct investment. There 
exists an optimal relative level of foreign direct investment. If the relative level of 
foreign direct investment is beyond the optimal point, economic growth will decline. 
By using China data from 1982-1994, we fmd that the optimal relative level offoreign 
direct investment is about 1.15. According to our model, the economic growth ofChina 
will be optimal if the relative level of foreign direct investment is maintained at this 
level. 
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CHAPTER1 EVTRODUCTION 
The immediate task facing the People's Republic of China in 1979 was to revitalize 
its economy and to improve the general standard of living of its people after a period of 
more than ten years of stagnant growth. The long term goal is to modernize the nation 
before the end ofthe century. The open door policy adopted since then has allowed for the 
utilization offoreign loans，various types of foreign direct investments and the creation of 
special economic zones in which various forms of incentives are offered to induce foreign 
participation in the economic development of China. The attraction of foreign capital has 
been considered an important component in the overall national development package. 
The largely self-imposed isolation began to change in the 1970s, not only due to the 
Sovient threat, which obliged China to have a closer relationship with the capitalist West, 
but also the low economic growth relative to its neighboring countries such as Japan and 
South Korea. In fact, the total factor productivity of Chinese industry had either been 
stagnant or declined since 1957, and this made virtually no contribution to growth in the 
three decades before 1980. In the end of the 1970s，Chinese government seemed to be 
conscious that the economic growth of China should depend on the implementation of 
new technologies that were already in use in developed countries. This led Chinese 
government to decide in 1978 to open its door to the outside world in order to change this 
political and economic impasse. 
Foreign direct investment (FDI) is manifestation of China's open door policies. In 
order to attract foreign capital to contribute to China's modernization, a law of the 
People's Republic of China on Joint Ventures Using Chinese and Foreign Investment was 
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adopted in July 1979. Since then’ over 500 laws and regulations concerning FDI have 
been passed. Many fiscal advantages were given to FDI so that the attracted foreign 
capital actually used, which were virtually non existent in 1978，increased quickly to attain 
55 billion US dollars in 1996, ofwhich 42 billion for foreign direct investment is actually 
used (Table 1). Among foreign capital, FDI increased the most quickly. It accounted for 
77% oftotal in 1996 while only 4 % oftotal in 1979 (109 million US dollars). From 1992 
onwards, the improved investment environment and a big domestic market attracted 
multinational firms. In 1996，200 of the world's 500 largest multinationals invested in 
China. This led China to become since 1992 the biggest developing country recipient of 
foreign direct investment and the second largest host country in the world just behind the 
United-States. 
From chart 1, we observe that the foreign direct investment increase rapidly. In 
this paper, we will try to find a relationship between foreign direct investment and 
economic growth. 
This paper is organized as follows: Chapter 2 reviews literature on foreign direct 
investment and economic growth. Chapter 3 emphasizes on the foreign direct investment 
and economic growth in China. Chapter 4 describes our theoretical model and chapter 5 
summarizes the paper. 
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Table 1: Foreign capital and economic growth in China^ 
" ^ Foreign capital (a) FDI (b) b/a(100%) GDP GDP growth in % 
~ J ^ 2 ^ i09 T3s 708 7.80 
1 ¾ 3 m 195 —5.76 7 6 l ~ 5.26 
1 5 1 1 4 ^ 375 8.89 804 0,82 
1512 ^ 440 19.15 T l l 19.90 
1 ^ ¾ 1 ^ 636 32.10 T72 15.18 
1 ¾ 2705 1258 46.51 1119 13.47 _ 
1 ^ 4647 ^ 1661 35.74 1270 8.86 
7 ^ ^ ~ ~ 1874 25.82 T383 11.57 
~5[5^ ^ 2314 l 7 . 3 8 1543 11.26 
1 ^ i 0 ^ 3194 "31.23 1717 4.07 
1 5 ^ r ^ 3392 l 3 . 7 2 1786 3.83 
"Iii^5 r ^ 3487 33.89 1855 9.19 
l 9 9 l rH54 4366 37.79 "2025 14.24 一 
1 ^ 19202 11007 57.32 2314 13.49 
1993 3 ^ 27515 "70.62 2626 12.66 — 
7 ^ 5 I ^ B 33767 78.14 "2958 10.51 ~ 
l 9 9 5 5^T53 37521 '77.95 3269 9.61 " 
~l996 5 5 2 ^ 42350 76.62 3583 — 
1 FDI is measured in million US dollars (Source: International Financial Statistics) and GDP is measured 


















































































































































































































































CHAPTER 2 LITERATURE REVffiW 
Jean-Claude Berthe'lemy and Sylvie De'murger (1996) investigate the 
relationship between foreign investment and economic growth in Chinese provinces over 
the period from 1985 to 1995. They first develop a model of endogenous growth built on 
recent contributions highlighting the importance of foreign investment in economic 
growth. It particularly intends to emphasize that technological progress is the main 
determinant of long-term growth. Moreover，the model highlights the transfer of foreign 
technology as a key determinant of economic growth and suggests that such economic 
growth may conversely influence the inflows of foreign capital. 
Here, I will expand the model of Jean-Claude Berthe'lemy and Sylvie 
De'murger . In their model, all intermediate goods are perfect substitutes. However, in 
this paper, all intermediate goods are imperfect substitutes. The results of the above 
extension will be shown in chapter four. 
Besides, in model of Jean-Claude Berthe'lemy and Sylvie De'murger , the rate of 
accumulation in domestic and foreign knowledge is identical. However，in this paper there 
are n^  domestic intermediate firms originally. The rate of accumulation in foreign 
knowledge is faster than those in domestic knowledge. The results of this extension will 
be shown in appendix. 
5 
A review of empirical literature on foreign investment and economic growth in the 
case of China 
The contribution of foreign direct investment to China's rapid economic growth is 
investigated by Chen, Chang and Zhang (1994). Using annual data for the period 1968 to 
1990，they regress economic growth rate on FDI lagged one period. They find a positive 
relationship between foreign direct investment lagged one period and economic growth. 
They emphasize that foreign direct investment not only provides additional sources of 
financing for growth, but more importantly, it promotes productivity growth through 
imposing financial discipline and a more competitive external environment. 
Wei (1994) points out that the contribution of foreign investment comes in the form 
of technological or managerial spillovers across firms. To extend the study of Wei, 
Demiirger (1996), using data on 434 Chinese cities throughout the 1988-1993 period， 
and within an augmented production function framework, confirms the predominant short-
term impact offoreign investment in annual average growth rates for real industrial output 
in China. 
In chart 1, we can see that there is a rapidly rise in foreign direct investment in 1992. 
However，in chart 2, we observe that the GDP growth rate decUned from 1991 to 1994. 
This violates the findings ofChen, Chang and Zhang (1994). In fact，the characteristics of 
foreign direct investment, such as substitutability of the intermediate goods and relative 
knowledge accumulation level between foreign and domestic country, are essential in 
determining its stimulation to the economic growth. In chapter four, we will focus on 
theoretical study of these characteristics and consider how substitutability between the 
6 
: intermediate goods affects the economic growth. In chapter five, we will try to use the 
I 
I theoretical results in chapter four to explain the situation in China. 
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CHAPTER 3 FOREIGN DKECT EVVESTMENT AND 
ECONOMIC GROWTH EV CfflNA 
Owing to international pressure and China's strong desire to resume its seat in the 
General Agreement on Tariffs and Trade (GATT)，China has begun to liberalize its 
policies and open domestic market. 
Table 2: Relative level ofFDI and economic growth in China^ 
Year FDI~~ Direct investment (DI) FDVDl GDP GDP growth (%7" 
1982 440 m i l 4 SU 19.90 
1983 636 l 4 3 1.17 ~W2 15.18 
1984~~^1^ F m U 2 1119 13.47 — 
1 9 8 5 ~ ~ r ^ 1 ^ L ^ f 2 ^ ^ 
1 9 8 6 ~ ~ 1 ^ f 4 ^ L32 I s ^ 11.57 
1987 2314 l 6 ^ 0 9 1^¾ 11.26 
1988 3194 2 ^ U e m 7 4 ^ 
1989~~3392 2 ^ O o TlS6 J ^ 
1990 3487 1 ^ L3l f ^ 9 J 9 
1991 ~ ~ 4 3 ^ M53 L ^ 2mS 14.24 
1992~~11007~~~7^6 L54 W [ i 13.49 
1993~~27515 23115 0 9 2 ^ 12.66 
1994~~33767 31787 L06 2 ^ 10.51 
1995~~37521 33849 L U 3 ^ ^ 
In 1992, the Chinese government launched a variety of "marketization" schemes for 
foreign investors in participating the state-owned enterprises on an experimental basis. The 
most notable case occurred in Quanzhou and Fujian, the government signed a joint-
:FDI is measured in miUion US dollars (Source; International Financial Statistics) and GDP is measured 
in billion RMB at 90 price level (Source: China Statistical Yearbook) 
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I 
venture agreement with Hong Kong-based China Strategic Investment Limited by selling 
41 of its 42 state-mn industrial firms in December 1992. However, by considering chart 2 
and chart 3, we observe that there exists a negative relationship between relative level of 
FDI and GDP growth. This relationship is especially strong in 1985 and 1992. 
In 1984, China demonstrated the axiom that any nation's domestic and international 
policies are closely linked. Chinese's leaders made some important breakthroughs in 
achieving an international position that was, to their minds, consistent with the nation's 
needs and capabilities. China lowered its strategic profile and reoriented its relationship 
with the United States. Finally，the Hong Kong agreement demonstrated that China 
attached to its credibility in the international diplomatic and economic communities. In 
general, China has achieved a position of international acceptance and security that is 
probably unprecedented in the national's modern history. 
In 1992, foreign direct investment in China began to recover as westem countries 
gradually normalized their relations with China. The high level of foreign direct 
investments was partially due to the huge investment in real estate from overseas. 
Certainly the optimism of direct foreign investment in China was spurred by Deng 
Xiaoping's visit to southern China in January 1992，when he argued for more rapid 
development of the "open-door policy." It was also helped by the adoption of the 
“socialist market economy" doctrine at the fourteenth CCP Congress held in October 
1992. According to a report by Reuter News Agency, total commitments of foreign 




































































































































































































































































































































































































Indonesia, Malaysia and Thailand，three of the booming Southeast Asian countries which 
compete with China for foreign direct investment. 
In the following chapter, we will try to explain why increase in the relative level of 





CHAPTER4 MODEL 1 SUBSTITUTABILITY 
(I) MODEL FRAMEWORK 
We consider an economy in which there are three different production factors, 
which are unskilled labor L, skilled labor H and a set of intermediate goods x© in firm j. 
We assume that the aggregate factors L and H are exogenous and fixed. Skilled labor is 
divided into three categories; namely human capital used in the domestic research activity 
HR , human capital used in the foreign research activity H*R and human capital used in the 
final goods sector Hy. Moreover, the producing sector of the economy is consisted of 
two sub-sectors: one sector produces homogenous final goods which are for final 
consumption and saving, the other sector produces intermediate differentiated goods to be 
used as inputs during the production of the final goods. Besides，all prices are measured 
in units ofthe homogenous final goods. 
Description of the final good sectors of the economy 
The final goods sector produces homogenous goods, which can be consumed or 
saved by households. The production technology in final goods sector is a function of 
unskilled labor L，skilled labor Hy and N intermediate goods x which are produced either 
by domestic firms or by foreign firms settled in the domestic economy. Moreover， 
intermediate goods are imperfect substitutes. The level of substitutability is measured by 
elasticity of substitution parameter / . 
1 3 
(II) PRODUCTION FUNCTION 
We follow the production function as: 
f � ]1 {l-a-P)!y 
Y=H?Ln {f,x{jY) ， （1) 
i i=i 丄 
where 0 < a < l ; O<y0<l ; l-a-P<l and 0<y<l. 
Intermediate goods enter symmetrically in production function. Moreover, as the 
intermediate goods producers use the same technology and the same inputs, they face the 
same price. Therefore, in equilibrium, final goods producers use these goods in the same 
amount. We refer this amount as x which is equal to x(l) = x(2) 二 .…=x(N). 
By equation (1), the production function takes the following form, 
Y = N''^-'"'H;L'r^-r (r) 
(III) RESEARCH AND DEVELOPMENT SECTOR 
In the intermediate goods sector, each firm produces one type of differentiated 
goods. This sector is composed of N firms, n are owned by domestic firms and n* are 
owned by foreign firms settled in the domestic economy. Obviously, n plus n* is equal to 
N. Foreign capital affects the level of the domestic technology by contributing to the 
expansion in the variety of intermediate products and，as a result, it increases the 
productivity in the final goods sector. 
Each firm in the intermediate goods sector can be considered as an integrated firm 
where there are two distinct activities, a research activity creates a new variety of 
intermediate good and a production activity uses this new technology. 
1 4 
Research activity can be interpreted as a fixed cost in the intermediate production 
and it prevents each firm from producing infinite types of intermediate goods. As a result, 
each firm produces one type of intermediate goods to minimize cost. Moreover, it uses 
two kinds ofinputs: skilled labor and the existing stock ofknowledge. 
The production activity utilizes the design developed in the research process to 
produce new intermediate goods. Besides, the research activity allows the accumulation 
of new varieties bf the intermediate goods and this is a key function of the research 
activity. We assume that the presence of foreign-funded firms contributes, through 
externalities to the overall knowledge of domestic researchers. In order to maintain a 
balanced growth, in which knowledge accumulation does not cease, we make the 
assumption that knowledge accumulation fiinction exhibits constant returns with respect 
to both domestic knowledge and foreign knowledge. 
Here, the number of intermediate firms n is also treated as the stock of domestic 
knowledge since each intermediate firms must enter research activity to discover a new 
design. The domestic knowledge accumulation function is assumed to be linear with 
respect to its skilled labor input and is given by, 
h = SH^n^n^'-^], (2) 
where 0 < // < 1 and jj. is technology externalities index. Moreover, S is a domestic 
productivity parameter and h is domestic knowledge accumulation rate. 
As fi = 1，foreign-funded firms do not have any externalities to overall knowledge 
ofdomestic researchers. By equation (2), it also implies that, 
^=sN,(^y-r (2') 
n n ^ ) 
1 5 
We assume foreign-funded firms have externalities contributes to overall 
knowledge of domestic researchers. Similarly，domestic-funded firms also have 
externalities contributes to overall knowledge of foreign researchers. 
Similarly, the foreign knowledge accumulation function takes the following form: 
j ^ * = ^ H ; ( n y n i - � (3) 
where S* is foreign productivity parameter which can differ from S and n* is foreign 
knowledge accumulation rate. By equation (3), it also implies that, 
4 二 你 ; ( 4 广 (3') 
n n 
Besides, at the aggregate level, we assume that skilled labor is fully employed so 
that HR,H; and Hy are related by the following equation, 
H^^H;+Hy = H. (4) 
When the R&D activity leads to the discovery of a new design, we also assume 
design is sold to production unit at price P„ for domestic firms and P* for foreign-funded 
firms. Each enterprise j in the intermediate sector produces one unit of intermediate goods 
with 77 units of final goods. It then sells its products to the firms of the final goods sector 
at price mQ). 
(IV) ECONOMIC AGENTS BEHAVIOURS 
As the final goods Y are homogenous goods, the final goods sector is ruled by 
perfect competition. Each producer in this sector takes price as given and determines the 
amount of labor, skilled labor and intermediate goods to be used as inputs by maximizing 
16 
profit under technological constraints. Here，W^y is the wage rate of skilled labor, W^  is 
the wage rate of unskilled labor and m(j) is the price of intermediate goods xQ), the 
maximization problem can be written as follows. 
Max Y — W^yHy — WJL - f^ m{j)x{j), (5) 
Hy,L,X{j) J_^ 
� � N n^ (i-a-fi)/r 
subjectto Y ^ H ^ L ^ l ( ^ x ( / / ) > 
lL�=1 」， 
By solving the maximization problem (5)，we get equality between factor price and 
value of marginal product. Therefore, we get, 
m(J) 二（1 - a - P)H;L'N"^x{j)-'. (6) 
For wage of skilled labor in final goods sector being equal to value of marginal 
product, we obtain， 
WjjY = a N ^ ^ H ^ - ' L ^ x ' - ^ - ^ . (7) 
For wage of unskilled labor in final goods sector being equal to value of marginal 
product, we get, 
T" ^Y ^Y 
WL=~^ = � . (8) 
In the final goods sector，skilled labor is remunerated at its value of marginal 
product. The domestic rate of skilled labor employed in the domestic research activity 
^H is, 
W , = P ^ ^ . 
H "dH^ 
1 7 
From equation (2)，we get the following expression: 
JV^ == P „ ^ � * ( i - " ) . � 
Similarly, the foreign rate ofskilled labor employed in the foreign research activity 
K is, 
� # ; = P > Y V - " ) . (10) 
(V) PROFIT MAXEVnZATION PROBLEM OF H^TERMEDIATE GOODS SECTOR 
Intermediate goods sector is characterized by monopolistic competition. The 
equilibrium of the intermediate goods sector can be described by profit maximization 
problem of each firm conditioned by its demand curve and，because of free entry in this 
sector, its profit tends to zero. Two decisions are made in each firm. Firstly, the firm has 
to decide whether to enter the market or not. Secondly, it has to determine its production 
level. The first decision is determined by the zero profit condition. The second decision is 
determined by profit maximization. For profit maximization problem, we make follow 
assumptions: 
(i) Each domestic intermediate firm wants to enter the market, it must enter research 
activity to discover a new design with price F^  (i.e. P„ can be viewed as fixed cost 
in domestic intermediate firm, in a symmetric way, P: can be viewed as fixed cost 
in foreign intermediate firm.) 
(ii) We assume each intermediate firm j need 7/unit final goods to produce one unit 
x(j). We also assume that the intermediate firm can start producing after one 
period of engagement in research activity. 
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By combining above two assumptions, we can deduce the cost function of 
intermediate goods sector. If we look at domestic firms，the profit in domestic 
intermediate firmj, r r ，can be written in the following form: 
丄 i;r(y) 
r r — ^ ( 7 > ( 7 ) 一 m U ) p n n 
n.(；) j；^； P” . （11) 
We denote r as the interest rate and - ^ is the discount factor. The decision of 
1 + r 
producing a new variety or not depends on the comparison between the net present value 
of revenue and the opportunity cost of the design P^. As the free entry condition makes 
“ 1 二 0，equation (11) can be written as follows: 
--丄太()） 
p _ ^ O M ; ) - 7^(7) , 1 , � 
Pn— r r ; • (12) 
The level of production for the output x is determined through the profit 
maximization condition by the demand curve for this output, that is, 
l-a-p-'f 
A ^ f F U ) 二 （ 1 - 仅 — 腳 , ° 乙 " " = 础 — " 丸 树 刀 一 户 ” . (13) 
Under profit maximization condition, we set the first derivative of the profit 
function equal to zero, 
\~a-p-Y 
叩 灿 二 (\-a-/^yH^L'N~^x{jr-'-rj 二。 
dx(J) 一 1 + r , 
the equilibrium level for the production of the intermediate goods x is, 






Substituting equation (15) in the inverse demand function (6), we get the following 
monopoly price for output x， 
m{j) = m= ” (16) 
\ - a - p 
Equations (15) and (16) give the equilibrium level of quantity and the price of 
intermediate goods. Combining equation (13) and the zero profit condition, the 
equilibrium market value of P„ is, 
l-a-p-y 
{a+P){l-a-p)H^L^N ^ x 
ITr . (17) 
(VI) CONSUMER PREFERENCE 
We assume that the consumer preference takes the form of a constant 
intertemporal elasticity of substitution utility function, as follows: 
A-d 1 poo C — I _ 
H o T r ^ - 乂 （18) 
w i t h p G [0,Qo] ； 0 G [0,Qc], 
where c measures total consumption, p is the rate of time preference, 9 is reciprocal of 
the intertemporal elasticity of substitution, and u is the individual utility. 
The resolution of the intertemporal optimization program of consumers leads to 
the so-called Keynes-Ramsey condition, 
_c = r-p 




I、 .i •t. 
Moreover，under economy budget constraint, total consumption can be written as 
following expression: 
c = Y-P^N-Nx. (20) 
By substituting Y, P^，N，x in term of N’ we get the following expression, 
^ _ (l-a-P\(^-Y\ N 
7 — K ~ ^ ^ A ~ T ) i r . (21) 
Now，we differentiate lnY with respect to t; this gives the growth rate of the 
economy. By considering equation (1 ’)，we get the following expression: 
Y_ = (^-cc-P\A-r\N 
Y 一 � a ^ p ' y ~ ' Y . (22) 
By combining equations (21) and (22)，we obtain the growth rate of the economy 
as follows: 
^ 4 - - ( ^ x - ) i (23) 
7 c a + P y N 
which can deduce the relationship between the growth rate of economy and the interest 
rate r, 
c r-p 
s=- = - ^ , 
c 0 
which implies the following expression: 
r ^ O g + p . (24) 
(VII) STEADY STATE EQUtt^ffiRKJM 
The restriction which determines the allocation of human capital between sectors 
expresses the equality wage in each sector. Consider the research activity, it implies that 
2 1 
W^ = W^, by combining equation (9), (10)，and above condition, we get 
P n S n " n * ( i - " ) = P : S � � ( ” � . (25) 
As long term equilibrium requires the equalization of prices for the intermediate 




which should also imply the equalization of the rate of accumulation in domestic and 
foreign knowledge, i.e., 
. .* 
21 _ 2i_ 
7 - 7 . (27) 
Moreover, as N = n + n, we get the following expression: 
1 : ” ; (28) N n n 
Combining (2，），（3，）and (27), we get the following expression, 
5 H ^ { ^ t ' - 5 ^ K { ^ t r (29) 
To get H^ and H;, we combine equation (4)，(26) and (29)，we get the following 
equations; 
H , = ( H - H , ) - ^ (30) 





( " ) 
H l ^ { H - H y ) - ^ , (30’） 
1 ^ ( - ) 
n 
In order to equalize wages of skilled labor in all sectors，we get, 
a N ^ ^ H ^ - ' L ^ x ' ^ - ^ = F ,dn^n ' ' - ' ' . (31) 
Combine equation (17) and (31), we get, 




The economic growth depends on the relative level of foreign direct investment n|n. 
There exists an optimal relative level of foreign direct investment^ T, Ifthe technology 
externalities are increased, Twill increase. 
Combining equations (2'), (28)，(30) and (32), we get， 
“ ( < 广 
- = S H - J ^ - A ( l ^ r ) , (33) 
N 1 n 
1 + — 
n 
where A = . 
{a^-p){x-a-p) 




g 4 - ( ^ X ^ ) [ ^ ^ ^ - A ( 1 + , ) ]. (34) 
r a + p Y i + i 
n 
Finally, combining equation (24) and equation (34), we get, 
4 = / 1 : ， / ) 、 [ < ^ 禽 - 一 ) ] ， (均 
Y {a + p)y + A{X-r) ^^n_ 
n 
w h e r e j = (l — cz — y0)A6>. 
Equation (33) suggests that the growth rate depend on the relative level of foreign 
investment n|n. The partial derivative of g with respect to n|n gives the following 
expression, 
^ _ - 嗜 - , ) 卜 ) ( 1 + ^ ^ ) — " 命 , 
么 { a + P)r + A{l-y) {l + - f , 
n L n _ 
from which we know that, 
~ ^ � 0 ifand only if ^ ^ > - . (36) 
a ^ // n 
n 
l-jU 
The optimal level of foreign direct investment T is equal to ———.If the relative 
M 
level of foreign direct investment is lower than T, we should induce more FDI to increase 
the growth rate. If the relative level of foreign direct investment is higher than T, we 
should decrease FDI to increase the growth rate. The relationship between foreign direct 
investment and economic growth is shown in diagram 1. 
2 4 
From diagram 1, it shows why increase in FDI makes economic growth decline. In 
1992, the FDI in China increased rapidly. If the relative level of FDI is higher than T, 
further increase in FDI would make economic growth decline. By considering equation 
. * 
(2'), 二二紐$(1)1—", given the technology externalities，increasing the relative level of 
，n n 
FDI can increase the growth rate. However, as FDI increases, the skilled labor used in 
domestic sector decreases, i.e. H^ decrease since the skilled labor is attracted to the 
foreign research and development sector. Therefore, increase in FDI has a negative effect 
to growth. Therefore, there exists an optimal relative level of foreign direct investment. 
Proposition 4.2 
The relationship between the elasticity of substitution parameter y and the 
productivity is negative. As y decreases, the productivity increases. 
Now, we want to derive the relationship between y and productivity. We assume 
that there are only two intermediate firms. The simple sub-production function is shown as 
the following expression, 
>^  : H^L^ [(x(iy + x{iy f ^ • 
The relationship between y and productivity is shown in diagram 2. Moreover, 
since intermediate goods enter symmetrically in the production function (i.e. 
x(l) 二 x(2) = X ), we get the following expression: 
]-a-/i 





k l v • 
— JJ^ 
T T 
The relationship between relative level of foreign 





\ \ ^ / 45 degree line 
A \ -^^V' 
T ^ \ / l X 
• V ^ 
k-P .i-l^ x ( 1 ) 
2 丫 
The relationship between y and the productivity 
i 
2 7 
From equation (37)，we observe that as y decreases，the productivity increases. 
Proposition 4,3 
The equilibrium level of intermediate goods X depends on N. If y > 1 一 a - P，X will 
decrease as N increases. If y < 1 — a 一 p, X will increase as N increases. 
By considering equation (6)，we get the inverse demand function of the 
intermediate goods as the following expression, 
\~a-p~Y 
m{j) = (1 — a - p)H^L^N , x(jY". 
We multiply the price of intermediate goods and the quantity of the intermediate 
goods, we get the revenue of the intermediate goods. We take derivative of the revenue 
with respect to the quantity of the intermediate goods and we get the marginal revenue of 
the intermediate goods which is shown in the following expression, 
\-a-fi-y 
MR = (1 - a - PfH^L^N ‘ 力 广 " . (38) 
By considering intermediate firm's profit maximization, we get the following 
expression, 
1 
_ i-g-^-r 1 ^ 
_二 {l-a-pfH^,L'N z 
1 
From equation (15), we observe that the relationship between N and X depends 
on y . We consider two cases here, in case 1 (i.e. l - a — p < y )，the relationship between 
N and X is negative. In case 2 (i.e. \-a-P > / ) , the relationship between N and X is 
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positive. The relationships between demand, marginal revenue，N and X are shown in 
diagram 3 and 4. 
In fact, the productivity will increase as /decreases (from proposition 4.2). 
Moreover, decrease in / makes the degree of the love of variety increase in the final 
goods sector. If /is small enough, i.e. case 2 which is shown in the diagram 4 
( y < l _ _ ^ ^ _ P ) , the degree of love of variety in final goods sector is very high. By 
considering case 2，the final goods sector will demand more intermediate goods and the 
X will increase although N increases. 
Proposition 4,4 
Ifthe intermediate goods are perfect substitutes with each other, Le�y =i, the growth 
rate of the economy g is equal to zero. 
If the intermediate goods are perfect substitutes with each other，i.e. /=1，the 
growth rate of the economy is equal to the following expression， 
g , , . ( l - a - ^ ) ( | 4 ) . (39) 
Moreover, X becomes, 
1 
- S { l - a - P f H ^ L ^ Y ^ P 1 
〜二 [ 1 」 i 
We differentiate InXwith respect to t. We get the growth rate of X when y is 
equal to one as, 
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Put the equation (40) into equation (39) and we get the growth rate of the 
economy which is equal to zero. In fact, as intermediate goods are perfect substitutes 
with each other, x will decrease as N increases. By equation (40)，we observe that the 
growth o f N will offset the growth of X . As a result，growth rate of the economy will be 
equal to zero. 
Proposition 4.5 
Ifthe intermediate goods are imperfect substitutes with each other (y<l), increase in 
number of firms must increase the aggregate marginal revenue of the intermediate 
goods sector. However, only under the condition y < \_a_p，increase in number of 
firms will increase the marginal revenue of the firms in the intermediate goods sector. 
Under horizontal sum of the demand of the intermediate firms，we get the 
aggregate demand of the intermediate goods sector. Therefore, we can deduce the 
aggregate marginal revenue AMR, 
{l-Y)g-a-P) 
AMR = (1 - a 一 PfH^L^N~~"^~~X'^'^ , (41) 
where X is aggregate intermediate goods which is equal to Nx. 
If the intermediate goods are imperfect substitutes, increase in N will increase the 
aggregate marginal revenue. Moreover, increase in number of firms will have two effects 
on the size ofthe firms. It will increase the productivity of the intermediate goods and will 
increase the number of competitors. Therefore, only under y � \ — a — p condition, i.e. 
either y is small enough (the degree oflove of variety is high in the final goods sector) or 
\ - a - p is large enough (the intermediate goods are relatively important for the final 
3 2 
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goods sector), the marginal revenue of the intermediate firms and Xwill increase as N 
increases. The relationships between N，x and N x will be shown in diagrams 5,6 and 7. 
Proposition 4,6 
The growth rate of the economy depends on the elasticity of substitution parametery. 
As Y decreases，g will increase. 
From proposition (4.2), decrease in ^will increase the productivity. Moreover, 
from equation (35), we take derivative of g with respect to / a n d get the following 
expression, 
* 
| = - ( l — a - / ^ ) ( a + � ; [ ^ t _ ] < o 
办 ^a + P)y^A{l-rf^ 1 + < "M 
n 
The above inequality must hold if the growth rate is positive. Decrease in y will 
increase the growth rate of the economy and the results will be shown in diagram 8. 
(VIII) Conclusion 
Growth rate of the economy depends on the overall level of human capital in the 
economy. From equation (35)，we find that i f H is too small, the economy will fall in 
poverty trap. We also find that if consumer patient increases (i.e. p decreases), or the 
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The relationship between y andg 
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In this model, the main source of the growth is the technology externalities. 
Further, there exists an optimal relative level of FDI, T. If the relative level of FDI is 
higher than T, economic growth will decline as FDI increases. If the relative level ofFDI 
is lower than T, economic growth will decline as FDI decreases. 
Moreover, decrease in y will increase the productivity. Small y induces more 
firms to enter research activity and it increases the growth rate ofthe economy. 
If we want to find out the optimal relative level of FDI, we consider the case in 
China. We want to develop a quadratic relationship between the relative level ofFDI and 
economic growth. The estimated growth equation takes the following form, 
g = a l ^ b l + d , (42) 
where 1 is the relative level of foreign direct investment and g is the growth rate in 
percentage. 
Using data of table 2, we estimate equation (42) by OLS. We get, 
g = —129.91/2+299.90/ — 159.68 (43) 
(-0.93) (0.87) (-0.76) 
The values shown in parentheses are the t-ratios. The adjusted R-square in the 
above estimation is 0.1232. Since we only have limited observation, the t-ratios are not 
significant. We ignore the 1985 and 1992 data because the policy was changed. In 1984, 
China demonstrated the axiom that any nation's domestic and international policies are 
closely linked. Chinese leaders made some important breakthroughs in achieving an 
international position that were, to their minds, consistent with the nation's needs and 
capabilities. The Hong Kong agreement demonstrated the importance that China attached 
3 8 
to its credibility in the international diplomatic and economic communities. In 1992，the 
high level of foreign direct investments was partially due to the huge investment in real 
estate from overseas. Certainly the optimism of direct foreign investment in China was 
spurred by Deng Xiaoping's visit to southern China in January 1992, when he argued for 
more rapid development of the "open-door policy” It was also helped by the adoption of 
the "socialist market economy" doctrine at the fourteenth CCP Congress held in October 
1992. From equation (43)，we derive that the optimal relative level of foreign direct 
investment, T is about 1.15. 
3 9 
CHAPTER 5 CONCLUSION 
The purpose of this thesis is to investigate the relationship between foreign 
investment and economic growth in Chinese provinces . We first develop a model of 
endogenous growth built on recent contributions highlighting the importance of foreign 
investment in an economy. Growth rate of the economy depends on the overall level of 
human capital in the economy. We find that if H is too small, the economy will fall in 
poverty trap. We also find that if consumer patient increases (i.e. p decreases), or the 
value ofthe intertemporal elasticity of substitution l/(9 is larger, the economic growth will 
be higher. 
Moreover, the economic growth depends on the elasticity of substitution parameter 
Y . Small Y induces more firms to enter research and development sector and it increases 
the growth rate ofthe economy. We also find that the economic growth depends on the 
relative level offoreign direct investment. There exists an optimal relative level of foreign 
direct investment. If the relative level of foreign direct investment is beyond the optimal 
point, economic growth will decline. 
For example, we can consider the case in China. From equation (43), we derive 
that the optimal relative level of foreign direct investment, T is about 1.15. The above 
results are shown in chart 4 and chart 5. In chapter four, we get the growth rate of the 
. * 
yj f2 . 
economy which is — = 5Hj^  (——y_" . Given the technology externalities, the economic 
n n 
growth will increase as the relative level ofFDI increases. However, as FDI increases, the 
skilled labor used in domestic sector decrease, i.e. H^ decrease since the skilled labor is 
4 0 
attracted to the foreign research and development sector. Therefore, there exists an 












































































































































































































































































































































































































We consider an economy in which there are two different production factors, 
which are labor H and a set of intermediate goods xQ) in firmj. 
We follow the production function as: 
Y = H^[x{jt^dj, 
U^ 
where 0 < a < 1. 
Intermediate goods and R&D sectors are the same as that in chapter 4. However, 
we assume there are n^  domestic intermediate firms and no foreign intermediate firms 
initially. Moreover，by dividing domestic knowledge accumulation function with foreign 
knowledge accumulation function, we get, 
dn —俯尺“""*") 
~^—S*H;n�” . 
By using assumption that there are ^？。domestic intermediate firms and no foreign 
intermediate firms initially, we get, 
竹 1 - 〜 广 二 sHR 
*2-2ju _ c * Tj* 
n o tt^ . 




1 二 _ _ ^ = a 
^ " 2 - 2 L < 2 " ， 
n 
where a > 1 since n^>0. 
4 4 
Now, we want to calculate the growth rate of N, 
N — n n^n*a 
7 7 " « N 
Proposition cul 
If we want to maintain the balanced growth path，the growth rate of labor in final 
goods sector must be equal to zero. 
As g is the growth rate of the economy, we get， 
• a ) l n ^ l ^ 
d\nY d\nN d\nH, rf 
兄二 二 + L + L 
dt dt dt dt 
N Hy 
二 — + ^ 1 . 
N H, 
If growth rate of labor in final goods sector is equal to zero，the balanced growth 
. Y N 
path can be maintained. That is, — = •j^. 
Proposition cu2 
Ifwe want to maintain balanced growth path，the ratio offoreign direct investment to 
total investment, njN, must be equal to knowledge externalities parameter 1 - ju. 
Here, we want to derive the first derivative ofIn Hy， 
^ i „ rr d\n^ d\n^ ainHY _ ^ n ( n 
dt dt dt ， 
4 5 
we get, 
d\n Hy ii‘ 1�, n ~ ~ ^ = -(a-1)(//-—). 
dt n N 
If government's policy goal is to maintain balanced growth, she must maintain 
— - — a n d it implies ^ I n ^ r _ Q Therefore, government must control// = w/iV. (i.e. 
Y N dt 
the ratio of foreign direct investment to total investment，n/N, is equal to knowledge 
externalities parameter 1 - //). 
In extreme case, if / / is close to one, we should not induce foreign direct 
investment. It is due to // «1 implies N « n and n « 0. It can be explained by catching 
up phenomenon between a backward country and an industrialized one cannot occur ifthe 
technological gap between is too large, (i.e., stone age communities suddenly confronted 
with modem civilization can only disintegrate or produce irrational cultural responses). It 
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